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ABSTRACT 0F THE DISCLOSURE 

This invention relates to a magneto-optical correlator 
including at least first and second thin magnetic films 
and with each thin magnetic film containing magnetic 
information. The present invention also includes light 
energy directed to the first thin magnetic film so as to 
produce rotations in the direction of polarization of the 
light energy in accordance with the magnetic informa 
tion contained on the thin magnetic film and with the ro 
tated light energy from the first thin magnetic film di 
rected to the second thin magnetic film for further po 
larization rotations in the light energy in accordance with 
the magnetic information contained on the second thin 
magnetic film so that the total polarization rotations in 
the light energy is in accordance with a correlation of 
the magnetic information on the first and second thin 
magnetic films. 

It is often desirable to provide for a correlation be 
tween two sets of information so as to determine the re 
lationship between the two sets of information. The term 
correlation is used in a general sense to include various 
relationships between the two sets of information. The 
correlation between the two sets of information provided 
for where one set of information is a variable and the 
other set of information is fixed and where the variable 
set of information is compared to the fixed set of in 
formation. Also, the correlation may be provided for 
where both sets of information are variables. When the 
sets of information to be compared can be contained on 

t two single tracks, the correlation may be easily accom 
plished .by taking the signals representing the informa 
tion on the two tracks and comparing the signals elec 
trically. When the sets of information to be compared 
can be contained only on multiple parallel tracks, it then 
becomes difi’icult and very expensive to provide for a cor 
relation on an electrical basis of the signals representing 
the information on the multiple parallel tracks because 
of the great complexity of the electrical equipment nec 
essary to produce this correlation. 

Since it is often desirable to provide for a correlation 
of sets of information which can be contained only on 
multiple parallel tracks, it would be desirable to provide 
some means for producing a correlation of all of the 
information at the same time. The present invention is 
therefore directed to means to provide for the correla 
tion of sets of information which may be contained 0n 
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multiple parallel tracks at the same time. The correlation . 
of multiple parallel tracks of information can be most 
easily provided for optically. For example, 'both sets of 
information may be used to modify the spatial charac 
teristics of a light beam and the change in spatial char 
acteristics of the light beam may be used as a measure 
ment of the correlation Ibetween both sets of informa 
tion. This type of optical correlation has been accom 
plished in the prior art by modifying the light beam us 
ing transparencies wherein the transparencies have spat 
ial transmission characteirstics in accordance with the 
sets of information. 
The transparencies having the spatial transmission 

characteristics may be produced photographically. For 
example, a particular transparency may be produced by 
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photographing the display of a cathode ray tube which is 
modulated to provide a display representing the multiple 
parallel tracks of information. The photographing of the 
display of the cathode ray tube may be continuous so as 
to produce a continuous transparency which may be proc 
essed at a later stage. The processing of the photograph 
of the display of the cathode ray tube creates a time lag 
before the transparencies may be used to provide for a 
modification of the light beam. Although the time lag 
can be minimized by high-speed processing equipment, 
the size and complexity of the processing equipment be 
comes undesirable. _ 

In addition to the above limitations in the use of trans 
parencies to modify the spatial characteristics of a light 
beam, the transparencies do not produce a true corre 
lation of the information since the transparencies only 
pass the light beam unaltered when both of the trans 
parencies are transparent at a particular spatial position. 
For all other conditions the characteristics of the light 
beam are varied. It would be desirable to provide for the 
same change in the characteristics of the light beam 
when the conditions on both transparencies at corres 
ponding spatial positions are alike, for example, when 
both transparencies at the corresponding spatial posi 
tions are either both transparent or opaque. 

Other prior art methods of modifying a light beam in 
accordance with multiple parallel tracks of information 
may use the Sears-Debye effect in liquids and solids. The 
Sears-Debye effect is used by applying an acoustical 
wave having characteristics in accordance with the char 
acteristics of the information to a liquid or solid to 
modulate a light beam passed through the liquid or solid 
in accordance with the characteristics of the acoustical 
wave. However, the light modulators using the Sears 
Debye effect are limited as to the available time due to 
the velocity of the acoustical wave in the material 
through which the light passes and it is necessary to use 
large linear expensive optical systems. The above limita 
tions in the various prior art systems tend to remove the 
savings in cost and volume provided by the use of an 
optical correlation over the use of an electronic corre 
lation. 
The present invention, therefore, is directed to an im 

proved optical correlator using a magneto-optical effect 
l' to provide for a spatial modulation of the light ibeam in 

accordance with the characteristics of the information. 
The light modulator uses the Kerr magneto-optical 
properties of thin magnetic films to provide for the mod 
ulation of the light beam. In the Kerr magneto-optical 
effect used in the magneto-optical correlation of the pres 
ent invention the magnetization of the thin film is usually 
parallel to the plane of incidence of the major plane of 
polarization of the light beam and as the light beam is 
reflected from the thin magnetic film spatial :positions of 
the light beam are rotated in accordance with the pat 
tern of magnetization on the thin magnetic film. 
The magneto-optical correlation of the present inven 

tion is produced by using a pair of thin magnetic films 
and 'by refiecting the light beam from a first one of the 
pair of thin magnetic ñlms to a second one of the pair 
of thin magnetic films. The polarization rotations in the 
light beam produced from the two thin magnetic films 
may be made to add or cancel in accordance with the 
magnetic information contained on the thin magnetic 
films. As an example, the magnetic information may be 
of a digital nature and the thin magnetic film may be 
magnetized in a pattern in accordance with the digital in 
formation. The magnetization may be along the easy 
magnetic axis so that the information is always in one 
of two directions. The two directions of magnetization 
may correspond, for example, to a plus and minus value 
of magnetization and the plus and minus value of mag 
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netization produces opposite directions of rotation of the 
spatial positions of the light beam when reflected from 
the thin magnetic film. 
When the light beam is reflected from the first thin 

magnetic film, the light energy at various spatial posi 
tions has its polarization rotated in one of two direc 
tions in accordance with the magnetization of the corre 
sponding spatial positions on the first thin magnetic ñlm. 
When the light beam reflected from the first thin mag 
netic film is directed to the second thin magnetic film, 
the light beam is refiected from the second thin magnetic 
film and the light energy at the various spatial positions 
of the refiected light beam has its polarization further 
rotated in one of two opposite directions in accordance 
with the magnetization of the corresponding spatial posi 
tions of the second thin magnetic film. 
The magneto-optical correlator of the present inven~ 

tion is arranged so that when the direction of magnetiza 
tion at corresponding spatial positions on both of the 
thin magnetic films is the same, the rotations add. _When 
the direction of magnetization at corresponding positions 
on both thin magnetic films are different, the rotations 
cancel. The magneto-optical correlator of the present in 
vention, therefore, provides for a full correlation where 
like values on both thin magnetic films at corresponding 
spatial positions, whether plus or minus, produce rota 
tions 'which add to each other and where unlike values on 
both thin magnetic films at corresponding spatial posi 
tions produce rotations which cancel each other. 

In a particular embodiment of the invention described 
in this specification, the two thin magnetic films are 
deposited on optical prisms so that the light energy 
directed toward the thin magnetic films experiences a total 
internal reflection due to the optical prisms. The optical 
prisms may actually be integral with each other so that 
the integral structure resembles a solid parallelogram. 
The light energy is usually a collimated beam of linearly 
polarized light and this collimated beam of polarized 
light is directed to the first thin magnetic film. 

The first thin magnetic film has `a spatial magnetic 
pattern of information provided by a pattern generator. 
The pattern generator may consist of an ordinary mag 
netic tape which has been recorded with the proper 
spatial pattern of magnetic information and with the mag 
netic tape disposed adjacent to the thin magnetic film so 
that the magnetic tape induces the spatial pattern of mag 
netic information onto the thin magnetic film. Other 
types of magnetic pattern generators which may be used 
include the use of thermomagnetic material whose spatial 
magnetic characteristics may be controlled thermally. 
The thin magnetic film is then positioned adjacent to the 
thermomagnetic material to receive the magnetic states 
recorded thermally on the thermomagnetic material. 

It is to be appreciated that additional types of mag 
netic pattern generators may be used to provide for a 
spatial magnetic pattern on the thin magnetic film. 
When the collimated beam of polarized light is reflected 

from the first thin magnetic film containing the spatial 
magnetic pattern of information provided by the pattern 
generator, polarization rotations are produced in the beam 
of light in accordance with the magnetic pattern con 
tained on the first thin magnetic film upon the reflection 
of the beam of light from the first thin magnetic film. 
The light energy refiected from the first thin magnetic 
film is then directed to the second thin magnetic film 
which also includes a spatial magnetic pattern of infor 
mation produced by a magnetic pattern generator. The , 
rotations produced in the collimated beam of polarized 
light, upon the reflection of the light from the first and 
second thin magnetic film, either add or cancel each 
other in accordance with the correlation between the mag 
netic pattern of information on the first and second thin 
magnetic films. 
The rotated light from the second thin magnetic film 

which contains the correlation information may now be 
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4 
applied to a detecting apparatus. For example, the entire 
beam of light may be integrated to provide for the aver 
age correlation between the information contained on the 
first and second thin magnetic films. Also, the light from 
the second thin magnetic film may be fed to a detector 
such as a vidicon so as to scan the light beam to produce 
an output signal representing the instantaneous correla 
tion at various spatial positions 'within the beam of light 
which in turn represents the various spatial positions with 
in the patterns of magnetic information contained on the: 
first and second thin magnetic films. p 

It is to be appreciated that the above described typel 
of correlation may be performed at only two points rather 
than over an entire area so as to correlate the information 
contained on two single tracks of information. However, 
the most useful aspect of the present invention‘is in using 
the structure yof the present invention to providea cor 
relation over an entire area since a much greater amount 
of information may be correlated. , 
A clearer understanding of the invention will be had 

with reference to the following description and drawings 
wherein: . 

` FIGURE l is a schematic drawing of a magneto-optical 
correlator constructed in accordance with the teachings 
of the present invention; v f ’ 
FIGURE 2 is a specific embodiment of a magneto 

optical correlator constructed in accordance with the 
teachings of the present invention using magnetic tape 
as a pattern generator; . 
FIGURE 3 illustrates the generation of the magnetic 

pattern from the magnetic tape on the thin magneticfilm; 
and ‘ 

FIGURE 4 illustrates the rotation of the light energy 
from the magneto-optical correlator of the present in 
vention so as to provide for the correlation of the in 
formation. . , 

In FIGURE l, a source of light energy 10 produces a 
diverging beam of light energy. The light energy from the 
source 10 is directed to a collimating lens 12 so as to 
produce a collimated beam of light energy. The collimated 
beam of light energy is directed to a_ polarizer 14'which 
polarizes the collimated beam of light energy so that the 
incident direction of polarization of the light Ibeam is 
parallel to the direction of magnetization of the thin 
magnetic film to be described later. ' _ 
The collimated beam of polarized light is directed 

through an optical prism 16 and the optical prism 16 sup 
ports on one surface a thin magnetic film 18. The thin 
'magnetic film 18 includes a spatial pattern ofmagnetic 
information which is produced by a magnetic pattern 
generator 20. The optical prism is used so that the beam 
of polarized light directed toward the thin magnetic 
film 18 undergoes a total internal reflection. 
`The collimated beam of polarized lightl is reflected 

from the thin film 18 and polarization rotations are pro 
duced in the collimated beam rof light in accordance ̀ with 
the spatial magnetic pattern contained on the thin mag 
netic film 18. The reflected light from the thin mag 
netic film 18 is directed through a second optical prism 
22 which supports a second thin magnetic film 24.> The 
second thin magnetic film 24 also includes a spatial> pat 
tern of `magnetic information which spatial pattern' of 
magnetic information is produced by a pattern genefator 
26. Again, the optical prism 22 eliminates refraction 
problems and, in addition, provides for a total internal 
reflection of the light energy directed toward the't'hin 
magnetic film 24 from the thin magnetic film 18. 
The collimated beam of polarized light which has 

polarization rotations in accordance with the spatial pat 
tern of magnetic information contained on the first thin 
film 18 has its polarization further rotated in accordance 
with the spatial pattern of magnetic information con 
tained on the second thin magnetic film 24. The light en 
ergy from_ the second thin magnetic filrn 24 is `then 
directed to an analyzer 28 which is set so as to provide 
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for intensity changes in the light energy in accordance 
with the polarization rotations contained in the beam of 
light energy. Finally, the light energy from the analyzer 
28 is applied to a detector 30 for producing an output 
signal in accordance With the correlation of the magnetic 
information contained on the first and second thin mag 
netic films. The detector 30 may be a photodetector 
which integrates the beam of light from the analyzer 28 
so as to provide forV an average correlation of the mag 
netic information contained on the first and second thin 
magnetic films. In addition, the detector 30 may be a 

' vidicon which scans the light beam so as to provide for 
an instantaneous point by point correlation of the mag 
netic information contained on the first and second thin 
magnetic films. 
A clearer understanding of the magneto~optical cor 

relator of the present invention will be had with refer 
ence to FIGURES 2, 3 and 4 which illustrate a par 
ticular embodiment of a magneto-optical correlator con 
structed in accordance with the teachings of the present 
invention. 

In FIG. 2, an illuminator 100 produces a beam of 
collimated light. The illuminator may consist of a light 
source and a collimating lens. The collimated beam of 
light is passed through a polarizer 102 which is adjusted 
so that the first plane of polarization of the beam of light 
is parallel to the magnetization of the thin magnetic film 
to be described later. The collimated beam of polarized 
light from the polarizer 102 is directed to a dual magneto 
optical prism 104. The dual magneto-optical prism 104 
is in the shape of a solid parallelogram and may be con 
sidered to be equivalent to the pair of magneto-optical 
prisms as shown in FIGURE l. 
The dual magneto-optical prism 104 supports two thin 

magnetic films 106 and 108 on opposite surfaces. The 
collimated beam of polarized light is reflected from each 
of the thin magnetic films 106 and 108 in turn and rota 
tions are produced in the collimatedbeam of polarized 
light in accordance with the spatial patterns of magnetic 
‘information contained on the first and second thin mag 
netic films 106 and 108. The rotated light energy re 
flected from the thin magnetic film 108 is then directed 
to an analyzer 110 which is adjusted so as to provide 

i for a variable amplitude light signal having variations in 
amplitude in accordance with the rotations produced by 
the correlation between the patterns of spatial magnetic 
information on the thin films 106 and 108. The variable 
intensity light signal from the analyzer 110 is then ap 
plied to a photo receiver 112 which may be designed 
to provide for an average of the variable amplitude light 
signal so as to produce an output signal having char 

_ acteristicsv in accordance with the correlation between the K 
magnetic information on the thin films 106 and 108. 

It is to be appreciated that the photo receiver 112 may 
be composed of a plurality of Small photo receivers ar* 
ranged in a matrix so as to provide for a correlation of 
individual bits of information or tracks of information 
on the thin films '106 and Á108. It is also to be appreciated 
that the light source 100 may be composed of a plurality 
of small light sources each having a collimator and 
polarizer `so as to use small inexpensive components to 
cover a large area. 
The spatial patterns of magneticJ information on the 

thin films 106 and 108 are produced by pattern generators 
and the pattern generators include Áloops of magnetic tape. 
A first loop of magnetic tape 114 passes adjacent fto the 
first thin film 106 over a series of guide rollers 116, 118 
and ̀ 120. The final portion of the supp-ort for the loop of 
magnetic ltape I114 includes a capstan 122 and an idler 
wheel 124. The capstan 122. is driven by a tape drive 
motor 126. The tape drive motor 126 is shown in dotted 
lines behind the supporting plate 128. As the capstan 
122 is rotated by the motor I126, ythe tape 114 is driven 
across the face of the thin magnetic film «106 and the pat 
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6 
tern of magnetic information contained on the magnetic 
tape 114 induces a corresponding magnetic pattern on 
the thin film 106. The pattern of magnetic information 
is supplied to the magnetic tape 114 by a magnetic write 
head structure 130. The magnetic write head structure 
may include a plurality of recording heads so as to record 
a plurality of tracks of information. A supporting mem 
ber Á132 insures adequate contact between the write head 
structure 130 and the magnetic tape 114. 
A second pattern generator is used to provide a pat 

tern of magnetic information on the second `thin film 
108 and the second pattern generator includes a loop of 
magnetic tape «134 `and a series of guide rollers 136, 138 
and 140. A capstan 142 and an idler wheel 144 com 
plete »the supporting path for the ‘loop of magnetic tape 
134. A tape drive motor l146 drives the capstan l142 
and the tape drive motor 146 is Ishown on the same 
side of the supporting pla-te 128 as the ltape drive motor 
126. A write head structure 148 is used to write the 
magnetic information on `the tape loop 134 and a sup 
porting member |150 insures proper contact between the 
wri-te head structure 148 and the loop of magnetic tape 
134. The write head struct-ure 148 may include a plurality 
of recording heads to record a plurality of tracks of Iin 
formation on the loop of magnetic tape `134. 
As the ma-gnetic tape loops 114 and 134 are driven by 

the capstans 122 and 142, the write head structures 130 
and 148 are provided with input signals so as to record on 
the magnetic tape loops 114 and 134 information in ac~ 
cordance with the input signals. As the magnetic tape 
loops 114 and 134 pass the thin films 106 and 108, the in 
formation recorded on the magnetic tape loops is trans 
ferred to the thin magnetic films 106 and 108. The trans 
fer of information may be more clearly seen in FIGURE 
3 wherein portions of the magnetic tape loops 114 and 
134 are shown to contain parallel tracks of digital infor 
mation. The digital information is represented by plusses 
and minuses. Actually, the digital information may be 
represented by a direction of magnetization so that a plus 
represents the magnetization of a point on the magnetic 
tape loop 114 or 134 in a first particular direction and a 
minus represents the magnetization of a point on the mag 
netic tape loop 114 or 134 in a second opposite direction. 
As can be seen in FIGURE 3, the magnetic information 

contained o-n the magnetic tape loops 114 and 134 is trans 
ferred directly from the magnetic tape loops 114 and 134 
to the thin magnetic films 106 and 108 deposited on the 
optical prism structure 104. The thin magnetic films 106 
and 108, therefore, each contain a spatial pattern of mag~ 
netic information in accordance with the spaíial pattern of 
magnetic information contained on the magnetic tape 
loops 114 and 134. The magnetic tape loops 114 and 134 
serve as pattern generators to supply variable information 

yto the thin magnetic films 106 and 108. Actually, the 
sp-atial information moves along the thin magnetic films 
in accordance with the movement of the magnetic tape 
loops 114 and 134. 

It is to be appreciated that although the embodiment 
of FIGURE 2 is shown to operate dynamically in that 
both spatial patterns of magnetic information on the thin 
films 106 and 108 are variable, either one of the magnetic 
tape loops could be replaced by a piece of stationary mag 
netic tape positioned adjacent to the thin magnetic film 
so as to induce a fixed spatial pattern of magnetic in 
formation onto the thin magnetic film. It is also to be ap 
preciated that the correlation provided by the magneto» 
optical correlator of FIGURE 2 is over an entire area 
but that the readout may Ibe at individual positions by 
using a detector such as a vidicon or that the light energy 
may be concentrated at a single position so as to corre 
late information along a single track on both thin mag 
netic films 106 and 108. 
As the light energy is reflected from the thin films 106 

and 108, the light energy experiences rotations in accord 
ance with the Kerr magneto-optical effect. The particular 



'3,500,361 j` 
7 

:relationship of the polarizer and the analyzer may be set 
so that the rotations add or cancel each other so as to pro 
vide for a true correlation of the spatial pattern of mag 
netic information on the thin films 106 and 108. FIGURE 
«4 illustrates the operation of the correlator of FIGURE 
2 and in particular FIGURE 4 is a vplot of the light inten 
sity of the light output from the analyzer 110 in relation 
to the angle of rotation produced by the thin films. 
As can be seen in FIGURE 4, the llight intensity I is 

plotted along the vertical axis and the angle,of rotation 
in degrees either clockwise or counter-clockwise is plotted 
along the horizontal axis. The angle of rotation due to a 
minus magnetization on the thin films as explained with 
reference to FIGURE 3 is equal to 0*. The angle of rota 
tion due to a plus magnetization on the thin films is equal 
to 0+. It is to be appreciated that the minus and plus 
magnetization merely refers to the magnetization of the 
thin films in one of two opposite directions, as explained 
above. 
The light output I is a cosine function and specifically 

the light intensity output In“, is proportional to the light 
intensity input Im (l--cos2 0) where 0 is the angle of 
rotation produced by the reflection of the light energy` 
from the magnetized surface of the thin films. The par 
ticular curve in the area of extinction for the -light inten~ 
sity is shown by curve 200. In order to provide for the 
complete cancellation of rotation when the magnetization 
on the two ñlms is unlike, the analyzer is set for the ex 
tinction point for the light energy so that polarization ro 
tations in either a plus or minus direction away from the 
setting point for the analyzer produce equal light intensity. 

It is to be appreciated that in the normal operation of 
a magneto»optical transducer the analyzer may be set at 
some position other than at the extinction point so as to 
provide for a maximum light differential for the clockwise 
and counter-clockwise rotations. However, since it is de 
sirable to provide for a cancellation when the magnetiza 
tion on the two thin films is unlike, the analyzer of the 
magneto-optical correlator of the present invention is set 
at the extinction point. 
As can -be seen in FIGURE 4, the rotation due to a 

minus magnetization of either of the thin magnetic films, 
which is expressed as 0*", is shown by the line 202. The 
rotation has been shown to be nominally one-half degree 
and the intensity of the light output is in accordance with 
the corresponding position along the curve 200. The rota 
tion due to a plus magnetization of the films, which is ex 
pressed as 0+, is shown by the line 204. This rotation again 
corresponds to a particular position along the curve 200. 
When both films have a minus magnetization so as to pro 
duce a double counter-clockwise rotation, which is ex 
pressed as 0*-, the rotations add so as to produce a total 
rotation as shown by the line 206. This double rotation 
corresponds to a particular position along the curve 200 " 
so that the intensity of the light output is in accordance 
with the rotation. When both films have a plus magnetiza 
tion so as to produce a double clockwise rotation, which 
is expressed as 0++, the total rotation is shown by the line 
208. This double rotation produces a corresponding light 
output along the curve 200 and the intensity of the light 
output for both the clockwise and counter-clockwise 
double rotations is the same. 
The intensity of the light output from the analyzer 110 
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shown in FIGURE 2 is the same when both thin magnetic ‘ 
films produce either a clockwise or counter-clockwise ro 
tation of the beam of light. On the other hand, the rota 
tion due to a minus magnetization of the film 106 and a 
plus magnetization of the film 108 cancel so that there is 
no net rotation as shown at position 210. The same can 
cellation is produced when the rotation is due to a plus 
magnetiaztion of the film 106 and a minus magnetization 
of the film 108. The magneto-optical correlator of the 
present invention, therefore, produces an output signal ‘ 
when the magnetization of the thin magnetic films is in 
the same direction and does not produce an output signal 75 

8 
when the magnetization of the thin magnetic films Vis in 
the opposite direction. It is to be appreciated that the 
analyzer may be set at some other position so as to pro~ 
duce a different relationship of the intensity of the output 
light due to the clockwise and counter-clockwise rotation, 
but that a true correlation is produced when the analyzer 
is adjusted for the zero position as shown in FIGURE 4. 
The present invention is, therefore, directed to a mag 

neto-optical correlator which correlates a spatial pattern 
of information on a first thin magnetic film with a spatial 
pattern of information on a second thin magnetic film so 
as to produce a light output signal having a plurality of 
rotations at particular spatial positions within the beam 
of light and wherein the rotations correspond to the co1' 
relation of the information on the two thin magnetic films. 
The magneto-optical correlator of the present invention 

may be easily operated on a dynamic basis as shown in 
FIGURE 2 so as to provide a continuous correlation over 
large areas of information. The time >delay between the 
time the information is recorded and correlated is mini 
mal since the magnetic tape loops 114 and 134 are rela 
tively small. The magneto-optical correlator of the present 
invention shown in FIGURE 2 is relatively simple in con 
struction. It is, therefore, not necessary with the magneto 
optical correlator of the present invention to have expen 
sive photographic processing equipment, nor is the mag 
neto-optical correlator of the present invention limited by 
the problems en countered with the use of light modu 
lators using the Sears-Debye effect. 

It is also to be appreciated that Ithe pattern generator 
shown in FIGURE 2 and illustrated in particular by the 
use of magnetic tape loops 114 and 134 may be replaced 
by pattern generators. 
With certain types of light modulators the information 

is correlated substantially instantaneously after the re 
cording of the information, so that there is no time delay. 
Also, propagation of the information may be more ac 
curately controlled since the propagation of the informa 
tion along the thin films is not dependent upon a physical 
Vmovement of the magnetic tape, as shown in FIGURE 2. 

The magneto-optical correlator of the present invention 
is, therefore, a simple, reliable and relatively inexpensive 
method of providing correlation of large quantities of in 
formation and, although the correlator has been shown 
and described with reference to a particular embodiment, 
it is to be appreciated that various adaptations and modi 
fications may be made and that the invention is only to be 
limited by the appended claims. . » . - vt 

What is claimed is: . l v 

1. A magneto-optical correlator, including 
. a first thin magnetic film, 

first means coupled to the first thin magnetic film for 
producing a first spatial magnetic pattern on the first 
thin magnetic film, 

. a second thin magnetic film, 
a second means coupled to the second thin magnetic 

film for producing a second spatial magnetic pattern 
on the second thin magnetic film, and i v f 

third means for producing a‘collimated beam of polar 
ized light and for directing the collimated beam of 
polarized light to the first thin magnetic film and 
with spatial positions of the collimated beam of 
polarized light having polarization rotations in ac 
cordance with the spatial magnetic `pattern on the 
first thin magnetic film and with the rotated colli 
mated beam of polarized light directed to the second 
thin magnetic film and with the spatial positions of 
the rotated collimated beam of polarized light having 
additional polarization rotations in accordance with 
the spatial magnetic pattern on the second thin mag 
netic film to produce an output beam of light having 
polarization rotations in accordance with the correla 
tion between the first and second spatial magnetic 
patterns on the first and second thin magnetic films. 

2. The magneto-optical correlator of claim 1 addition 
ally including fourth means responsive to the output beam 



3,500,361 
of light having polarization rotations in accordance with 
the correlation between the first and second spatial mag 
netic Ipatterns on the first and second thin magnetic films 
and for producing an output signal having characteristics 
in accordance with the rotations in the output beam of 
light. 

3. The magneto-optical correlator of claim 1 wherein 
the polarization rotations of the collimated beam of polar 
ized light are produced by the reflection of the collimated 
beam of polarized light from the first and second thin 
magnetic films. 

4. A magneto-optical correlator, including 
a first thin magnetic film, ‘ ' 
first means coupled to the first thin magnetic film for 

' producing a first magnetic pattern of digital infor 
mation on the first thin magnetic film, 

" a second thin magnetic film, 
second means coupled to the second thin magnetic 

film for producing a second magnetic pattern of digi 
tal information on the second thin magnetic film, and 

third means for producing a beam of light and for 
' directing the beam of light to the first thin magnetic 

film and with spatial positions of the beam of light 
having polarization rotations in accordance with the 
magnetic pattern of digital information on the first 
‘thin magnetic film and with the rotated beam of 
light directed to the second thin magnetic film and 
with the spatial positions of the rotated beam of 
light having additional polarization rotations in ac 
cordance with the magnetic pattern of digital infor 
mation on the second thin magnetic film to produce 
an output beam of light having polarization rota 
tions in accordance with the correlation between the 
first and second magnetic patterns of digital infor 

- mation on the first and second thin magnetic films. 
5. The magneto-optical correlator of claim 4 wherein 

the magnetization of the first and second thin magnetic 
films is along the easy axis so that the magnetization of l 
the thin magnetic films is in two opposite directions. 

6. The magneto-optical correlator of claim 5 wherein 
the polarization rotations in the beam of light add to 
each other at spatial positions corresponding to positions 
of the first and second thin magnetic films where the di 
rection of magnetization is the same and wherein the 
polarization rotations in the beam of light cancel each 
other at spatial positions corresponding to positions of 
the first and second thin magnetic film where the direc 
tion of magnetization is opposite. 

7. A magneto-optical digital correlator, including 
a first magnetic film having a first spatial pattern of 

discrete digital magnetic information, 
a second magnetic film having a second spatial pattern 

of discrete digital magnetic information, 
a second magnetic film having a second spatial pattern 

of discrete digital magnetic information, and 
means for producing a collimated beam of polarized 

light and for directing the collimated beam of po 
larized light to the first magnetic film to produce 
polarization rotations in the light beam in accord 
ance with the first spatial pattern of discrete digital 
magnetic information and with the rotated light 
beam directed to the second magnetic film yto pro 
duce polarization rotations in the rotated light beam 
in accordance with the second spatial pattern of 
discrete digital magnetic information and with the 
polarization rotations produced by the second mag 
netic film adding to the polarization rotations pro 
duced by the first magnetic film at the spatial posi 
tions where the discrete digital magnetic informa 
tion of the first magnetic film is in the same direc 
tion as the discrete digital magnetic information of 
the second magnetic film. 

8. The magneto-optical digital correlator of claim 7 
wherein the first and second magnetic films are mag 
netized :along the easy axis. 
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10 
9. The magneto-optical digital correlator of claim 7 

wherein the polarization rotations produced by the second 
magnetic film cancel the polarization rotations produced 
by the first magnetic film at the spatial positions where 
the discrete digital magnetic information of the first mag 
netic film is in the opposite direction of the discrete digi 
tal magnetic information of the second magnetic film. 

10. A magneto-optical correlator, including 
a first magnetic film having first magnetic information, 
a second magnetic film having second magnetic in 

formation, and 
first means for producing polarized lightienergy and 

for directing the polarized light energy to the first 
magnetic film to produce polarization rotations in 
the light energy in accordance with the first magnetic 
information and with the rotated light energy direc 
ted >to the second magnetic film to produce polari 
zation rotations. in the rotated light energy in ac 
cordance with the second magnetic information and 
and with the polarization rotations produced by the 
second magnetic film adding to the polarization ro 
tations produced by the first magnetic information 
on the first magnetic film with the second magnetic 
information on the second magnetic film. 

1.1. The magneto-optical correlator of claim 10 addi 
tionally including second means responsive to the light 
energy from the second magnetic film having polariza 
tion rotations in accordance with the correlation between 
the first and second magnetic information on the first 
and second magnetic films and for producing an output 
signal having characteristics in accordance with the cor 
relation. 

12. The magneto-optical correlator of claim 10 where 
in the polarization rotations of the polarized light energy 
are produced by the reflection of the polarized light en 
ergy from the first and second magnetic films. 

13. A magneto-optical correlator, including 
a first magnetic film having a first spatial magnetic 

pattern of information, 
a second magnetic film having a second spatial mag 

netic pattern of information, and 
means for producing a beam of light and for directing 

the beam of light to the first magnetic film for re 
fiection from the first magnetic film to the second 
magnetic film and for refiection from the second 
magnetic film and with the beam of light having 
polarization rotations in accordance with the first spa 
tial magnetic patterns on the first and second mag 
netic films. 

14. The magneto-optical correlator of claim 13 addi 
tionally including means responsive to the beam of light 
reflected from the second magnetic film for producing an 
output signal having amplitude characteristics in accord 
ance with the polarization rotations in the beam of light. 

15. The magneto-optical correlator of claim 13 addi 
tionally including means for supporting the first and sec 
ond _magnetic films and for producing a total internal 
reflection of light energy directed to the first and second 
magnetic films. 

16. A magneto-optical correlator, including 
a first magnetic film having first magnetic information, 
a Second magnetic film having second magnetic in 

formation, and 
means for producing light energy and for directing 

the light energy to the first magnetic lfilm for reflec 
tion from the first magnetic film to the second mag 
netic film and for reflection from the second mag 
netic film and with the light energy having polariza 
tion rotations in accordance with the magnetic in 
formation on the first and second magnetic films. 

17. The magneto-optical correlator of claim 16 addi 
tionally including means responsive to the light energy 
reflected from the second magnetic film for Íproducing 
an output signal having amplitude characteristics in ac 
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cordance with the polarization rotations in the light en 
ergy. 

18. The magneto-optical correlator of claim 16 addi 
tionally including means for supporting the first and sec 
ond magnetic films and for producing a total internal 
reflection of light energy directed to the first and second 
magnetic films. 

19. A magneto-optical correlator, including 
a first optical prism including a first thin magnetic 

film on one surface of the first optical prism and 
with the first optical prism producing a total'internal 
reflection of light energy directed to the first thin 
magnetic film, and 

a second optical prism including a second thin magnetic 
film on one surface of the second optical prism and 
with the second optical prism producing a total 
internal reflection of light energy directed to the 
second thin magnetic film and with the second optical 
prism positioned relative to the first optical prism 
so that light energy reflected from the first thin 
magnetic film is directed to the second thin magnetic 
film. 

20. The magneto-optical correlator of claim 19 where 
in the first and second optical prisms are integral with 
each other. 

21. The magneto-optical correlator of claim 19 addi 
tionally including means coupled to the first and second 
thin magnetic films for producing spatial patterns of mag 
netic information on the first and second thin magnetic 
films. 

22. A magneto»optical correlator, including 
a first optical prism, 
a first thin magnetic film on one surface of the first 

optical prism and with the first optical prism produc~ 
ing a total internal refiection of light energy directed 
to the first thin magnetic film, 

a second optical prism, 
a second thin magnetic film on one surface of the sec 
ond optical prism and With the second optical prism 
producing la total internal reflection of light energy 
directed to the second thin magnetic film and with 
the second optical prism positioned relative to the 
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first optical prism so that light energy refiected from 
the first thin magnetic film is directed to the second 
thin magnetic film, 

first means coupled to the first thin magnetic film for 
supplying magnetic information to the first thin mag 
netic film, v 

second means coupled to the second thin magnetic film 
for supplying magnetic information to the second thin 
magnetic film, and 

third means for producing light energy and for direct 
ing the light energy to _the first thin magnetic film 
and for reflection from the first thin magnetic film to 
the second thin magnetic film and for reflection from 
the second thin >magnetic film and with the light 
energy from the second thin magnetic film having 
rotations in accordance with the magnetic informa 
tion on the first and second thin magnetic films. 

23. The magneto-optical correlator of claim 22 where 
in the first and second optical prisms are integral with each 
other. 

24. The magneto-optical correlator of claim 22 where 
in the first and second means supply spatially distributed 
magnetic information to the first and second thin magnetic 
films. ` 

25. The magneto-optical correlator of claim 22 addi 
tionally including fourth means responsive lto the light 
energy from the second thin magnetic film for producing 
an output signal having characteristics in accordance with 
the polarization rotations in the light energy from the 
second thin magnetic film. 
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